Effects of the calcium antagonist verapamil on in vitro synthesis of skeletal collagen and noncollagen protein.
Effects of the calcium antagonist verapamil on the synthesis of fetal rat bone collagen and noncollagen protein were investigated in tissue culture. Protein synthesis was quantitated by measuring the incorporation of [3H]proline into collagenase-digestible (CDP) and noncollagen protein (NCP) using bacterial collagenase; [3H]proline was added for the last 2 h of culture. Verapamil (10(-5)--10(-4) M) decreased the incorporation of label into CDP and NCP after 24 h of culture; CDP formation was inhibited to a greater extent than NCP. The inhibitory response was observed in the presence and absence of unlabeled medium proline and was not associated with changes in trichloroacetic acid-extractable radioactivity. Increasing medium calcium from 1.0 to 5.0 mM did not affect the response to 10(-4) M verapamil, whereas 3.0 mM calcium abolished the response to 10(-5) M verapamil. The inhibitory effect was reversed by 48 h of control treatment subsequent to 24-h treatment with the antagonist. Verapamil did not decrease the incorporation of [3H]thymidine into DNA or [3H]uridine into RNA, nor was there any effect of the antagonist on the DNA content of cultured bones. The prostaglandin synthetase inhibitor indomethacin did not affect the response to verapamil. We conclude that a critical concentration of intracellular calcium is necessary for normal synthesis of skeletal protein in tissue culture, and that collagen may be more sensitive to changes in intracellular calcium than NCP. In addition, other ions (e.g. sodium and potassium) may also be involved in the control of skeletal protein synthesis.